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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam machining method 
capable of cutting a machining object without developing a crack, deviating 
from the predetermined line for welding or cutting on the surface of the 
machining object. 

SOLUTION: A pulse laser beam is radiated on a predetermined line 5 for 
cutting on the surface 3 of the machining object 1 under the condition of 
causing multiple photon absorbtion, and making a condensing point P agree 
with the inside of the machining object 1 . By moving the condensing point P 
along the predetermined line 5 for cutting, a reforming area is formed inside 
the machining object 1 so as to be along the predetermined line for cutting 
5. By splitting the machining object 1 along the predetermined line for 
cutting 5 making the reforming area a starting point, the machining object 1 
can be cut with a comparatively small force. Since in the irradiation of the 
laser beam, the pulse laser beam is scarcely absorbed on the surface 3 of 
the machining object 1 , the surface 3 is not melted, caused by the 
formation of the reforming area. 
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RgfiliiUTIi. WAtfl x 1 012 (w/cm2) Tfc 
-5. A;U^*SUeiJx(f 1 n s~2 0 0 n saiffSLH. 

tf. IS 4 SHU— !fMfflXflFR*tt;£ft (1 9 9 8^. 
1 2E) 3H~SfS2 81© rH#U— *f-mWA 

[0 0 3 4] *§£Wmi*. M¥?-®BL£t>5y*<D*;£$ 

»*. 

(A) ftlXttftlfa : /t-fU v *X OSBSSO #7* 
(J?£ 7 0 0 Mm) 

(B) U-if 

3tai :*»4*U— SfSeNd : YAGU-tf 

: 1 0 6 4 n m 
U— tfJt^TKy hBfi®»": 3. 1 4X 1 0-8 cm* 

¥tmmm ■. q*<t y?-/w>i 

MUILNam : 10 0kHz 
/•^U^ifS : 3 0ns 
ititl : &*)< 1 mJ/AJU* 
U— tfJtBH : T E MOO 
S*<KSt£ : IftfMX 

(C) IfijtfflUVX 

U—tfJtaSIOt-r -53516* : 6 0/t— fe>h 

(D) iPi»mWKM3?n-5Kg^^i!iSg : 1 0 

0 mm/fd> 

fcfc. U— tfJtfiSS^T EMoo tl*; »3tttb&«W<'U- 

if*©a«e**T*jt?riit*«i*fa. 

[0 0 3 5] B7f*±IBJ|*0>|&K&jt-*-£'7 7T& 

3. /t^rou-tfJticfcijinx^ii^cortgp 
lcJBfiJt$n^^5-y^a5^ (^7y**tf h) CD*£ 

•5. ^^©HAT^-T^-^fiSittfflU^ (C) 
cofg*#i oofg. guns (n a) tfio. 8ocoii^-r 

X (C) ©flS*^5 0fg. USPS* (NA) #0. 5 5£> 



ii£T£>-5„ tf-^/t9-8Bg*<1 0" (W/cm?) 
eg^e.*PXJ4Sl#|CDF«9a5lCi7 7->^^7K^ 

[0 0 3 6] JfclC. ;*:JI;teff5liillC<fc3U-+f*PXlC*50 
T. ^^->^^fl5fi£lC«fc^JlPX5Ftm!K!l©W»r©>^- 

f J; O IC. ^Jt^DRiRA^ D-5^#T»PX«^% 1 <Drt 

p £^*>i±t u— tf jt l Zfinxttm® 1 icrb 
*f l/TWBifS^ -f >(C» o Trt SB IC £ ^ 5 m® 9 * 

m i 1 ic^-r<fc o icjpxfcti^ 1 ^sm-s c <t ic <t u *p 

Ht^iW$ti«, flPX*t&!$ia>3l®<hg®lc§iJ 
S^--5^77^liS^lCfiJcS-r-5ii^t>*^U. SPXM 
^IC^^EPAP^ tl-5 C <t lC«fc ij fi£«^--5ii^*fe-5„ 
[0 0 3 7] ( 2 ) efcS«gigW<;§m#iJ11$iS&CDi§^ 
U— !f3t«:»PX«*4ft (ffiJx(#->'j3XD«t5*¥2l**; 

XI 0* (W/cm') J^-C^-P/t/UXffltf 1 

m s jaT©*f*TSM**-*. cftic^yapxfcfm^rt 

gPli^Jt^RRiRlCcfcoT^^WlCiP^Stl-S. CCDJQ1& 
(C J; UJjOX^^KDrtgpicSSftiS^^figsn-S., - 

ti.< £*^?nfr--2&m<*-f%o 9MM»<M 
U/t^lSEttOCt'foT^-S. o*iJ. ixll ^JSS 

mii,mmiz&<t^fz®i£. mm^m^^mmmmiSi 
u^m^mm^tsmmizmtL^^m^'r^, ua 

RBfi<tUTIi. flxlfl X 1 012 (w/cm2) 
-5, /W*tBflfflA.tf1 n s~2 0 0 n s**»*Ul\. 
[0 0 3 8] v'UaV'^x/NCOrtgPT'igiS 

(A) aPX*tft#l : yijn^iA (l$3 5 0«m, 
M4^f >^) 

(B) U— !f 

3t3S : *»»U— tfSJiEN d : Y AGU— tf 
Ifi : 1 0 6 4 n m 

U— tfttXtf-;/ hSi®» : 3. 14X10-8 C m2 
StJSUSM» : 10 0kHz 
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A-fU^Gl :30ns 
itiJj : 2 0 n J //Vl>Z. 
U— tfftKft : T E Moo 

«*Wtt : IMM* 

(C) «3tffll^>X 

mm ■■ 5 ofg 

N A : 0. 5 5 

U— tfJt^glC^-T'SSiS^ : 6 OA— tr> h 

(D) *DI«f?#l*<tS§$n-5KB^O^i!ljIg : 1 0 

0 mm/9 

[0 0 3 9] 01 2li±iE&#TW^-+faQIIC«fcyW 

[0 0 4 0] iSitftiaffilgE 1 3 tfi$,%=f-ykmz& U JfcfiX 
$n>S:Ci*Ijtwr-5. Si 3li, 

■J =1 t # 5 OAtm. 1 00(im, 2 0 0m 

m. 5 00/im, 1 0 0 0 nm<D$r* ICOl\T±IEBHSi 

[0 0 4 1 ] mZ-ii . N d : Y A G JfOsSST** 

1 0 6 4 n mlCfct^T, -> U 3 >W&<DW.frtfi 5 0 0 m 
mJUT©«£. -> 'J 3 >»tfi05rtSB-C(i tf Jfc# 8 0 

x/M 1 ©H£li3 5 0 (tm't?fe5©T, ^Tt^qftiRlC 

il^bl 7 5 MmOTg|J#ICfl5fi££*l-5. C<Dii^<DiS 
iS*(i. J¥2 2 0 0 Mm©->'ja>^x>'\«:#3|lC-r-5 
i, 9 0 %1U±/«ECDT-. U— tfftff->V =1 >£x/\ 1 1 

•5. COCtli. ->'Ja>9x/M 1 ©rta5TU--tf5t 
^|®HXS*IT. ;SiS!«lIlfSigW<-> 'J □ >0 x/\ 1 irort 

mmmmme 6* (2 0 0 o^4E> ©357 2i~s7 

310 rea»y^u^u— tflC<fc-5->'J =l><0»PI^t± 
[0 0 4 2] /jfc. ->U =i>£x/\li, i§Bi«UlfiiiS£ 

iciij^-r-5c<Diijn(ii«icfi!cgt--5Ji^-t)«>-5b, dp 
-5. ftfc. sitftia^^e.->'j=i>'?x/\0a®<«:H 



toxnsi®i<Df*i2niz®mmmm®zmi£T wm 

«JBJr?J£^-f >fr£f\-tlfii*!i!>&t3i&\tltfi±V,lZ< 

[0043] ( 3 ) ®jtmm<mffimm<b®®<DmG 
u— tf?t**ox«m#i (mtftf^x) ©rta?ic*)t* 

£^*>-fe!:T. ^3t^lcfclt«.mif5S^1 XI 0« (W 
/cm') JU±T£o/t;|^flW 1 n s ]UT©&*rC!!a 
#ff -5. /t^^m«r@»T3S< LT. "»1R£*1PX 

^-^x^u^-ice-fbti-nc. ipxttfitxPrtSBic 
S£gco±PBfii<fc lti;Ju fllpuii xi o'2 (w/c 

tfrnrntftmomm*. S4 201^-- tft^spx 

i^SSJI (1 9 9 7^. 1 1 R) ©gl 0 5I~S 
1 1 1 MO r7iAh&l/- tf^Sa*t(C<fc-5^7^.f*9g|5 

[0 0 4 4] ;*|C. ^IISgJKg|cOA<*ffiJ^iJiWt-^. 
[ff 1 0iJ] *H«SffS^©m 1 ffiJlc^^U'— tfjpx^>£lc: 
01 4(±C(D^;ilCffiffl-C#r^U— tf 
flPXISSB 1 0 0 ©fflB&«fiE0-C«^c U— tfJPX^B 1 

ooii. u- ifjtL^^i-r-su— tf3tasi 0 1 <t, u 
an 0 1 &Mn-*z>i'-*fxm i !mm-i 0 2t. u— tf 

3t L U— tf 5t L <D3t$A©(fiJ 9 
0° UZ.Z>£o\zmm.2WiL#'( fn* y&S.^-} 0 
3<t. y-f 0 3TRS4*nfcU— !f 

7tL^m3fr5»7tffl^>Xl 0 5i. *7tfflU>Xl 

0 5T«7t$+i)tu— »f3tL^&t$n-5»px*tm#ii 

a<&g£n-5&B£l 0 7i.H^1 07*X$ii^|nl 
iC&ift^-tf-STito^Xfili^-vM 0 9«h, Sl^l 0 
7 & Xf4^[Sjlcil35-r-5 Yi4^|p| lcf£l!);*1± -5 Y 
ti^.T"--^! 1 1 i. Sti^l 0 7^XiftSOtY$A^|S) 

1 3 cne.£0©Xt-y 10 9, 111, 113 
<7>fM&£»J®-r£*7"-v»JiS)8&i 1 5i. ^«Sx*. 

[0 0 4 5] zii^ipjiiipxW^ i ©^35 3 «til3S-r 
•S^lSl/j:©^ API**m%1 lcAm^-*U— tfTtLOSR 
*^g(0^lRj<h^-5. iot, ZU^f-VI 1 3£Z 
f*^r(S)lc^iji^i+-5cii:lCcfcu. 3!iPi)ttSi%ii ortSPlc 

c©^7t^p<7>x (y) i4^ia)©^«)ii, Dpxwa^n 
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£X (Y) 0 9 (111) iCfcU X (Y) 

Oili&HZ&mt'ltZC.tlZJlV'fjo. X (Y) 14X7"- 
yl 0 9 (1 1 1) A^ift^ScD-fiJife^. 
[0 04 6] U— tfftj® 1 0 1 (i/t;UX U— !f 3t£3g£ 
t5Nd : YAGL/- U— tf ttJg 1 0 1 Cffl 
O-SCttf-C^-SL'-tf.hl/T. COffe. Nd : YVO 
4l/- !f. N d : Y L F \s— tf >t»"7 7 -< T U- 

if#&.5. *7y*tm*8iiMviflM6flSrit-*-** 

£\ Nd : YAGL — If, Nd : YVO^U- tf. N 
d : Y L F U-tf -5. B8T*ftfc 

[0 04 7] Hi ffiJTIiJlPIW^^ 1 <D»PXlC/tJUX U 
— tf*£fflOTO-5#. ^tt^HRJR^igC Stt-SC i** 

t\TU'— tfJtliU— !f t-A*#tf)ti*-CS>^. 
I/>X1 0 5li«Jt^K©-WT35S„ ZliiX^-v 1 
1 3it\s-Vftomi/t&&1)QX*iniW)<Dftmz-£t>-*±Z> 
¥S<D-ffiJt?*-5o m5tfflU>Xl 0 5$Z|4^|fiJ|C^ 

Kl^^CtlU^Tt, ]y— tftt<E>Si*.s.£Jipx*ifi 

[0 0 4 8] u— tfflpxggi ooii$e>(c tss^i 

0 7(c«g2*xfcjini*tmiaii *pj^3ti!iic«feijB9wr 

•Sfc»lCBim^t«l$:^±t--5tS^ffl)tai1 17t. y-f 
*P-T;/*S^-1 0 3SOt*3tfflL/>Xl 0 Stmt 
3t&±lCiEg£ttfci^Iftffltf>fc;-AXX'J -j/^ 1 1 9 
<t. £ffil;L-5„ bf-AXX'J 1 1 9<hf63fcfflU>X 

1 0 StOFB^lcy-f^O-f y^*^- 1 0 3#iEM£*l 

£-AXX'Js/*1 1 9-tt. *I8i}fci!|CDii$l¥5i- 

£jssh u8i 'j <z>¥#£2ii@-f -stats** U^O pl^JtJg 

©3t$4<0|S]^«:9 0° &XZ>J:olzWZm.$tlT<.\Z>. & 

*\ 1 9-e^¥^j5M$n. c<Dsm$tifcpi^3t*s 

1 0 3JBLtfmftmis>Xl 0 5 
[0 0 4 9] U— ifiDIggl o oii$e.(c, tf-AX 

X'J V* 1 1 9. ^^P^7fS7-1 0 3&tf*7t 

fflU>Xi 0 5 <hl^li;jti4±(cieM3n^:S«l^i 2 
1 »^«U>X 1 2 3 HfllJR? 1 21iU 

TlitfUxli C CD (charge-coupled d 
e v i c e) tit^tfi&Z. WSrF^'f>5lS2;#fr 
Sffi3£R8WOfcW«tt$!g4>£*tft(i. *ftfflU>Xl 

0 5. y-f ^P-f y^S^-1 0 3. tf-AXX'J 

1 1 9£fijgU iS&UVXl 2 3Tt£«;*nTStt3S 
^12 1 Tlf^n, fltft^-iP&ttS. 

[0050] l/— tfiipx^Mi ooii*e>ic. mmm=? 
i 2 1 fr^iiiJiztijtmmT-ftfAijznzWi&T- 

>*&SgP 1 25i, u— tfsnxssi 0 0±<***J?»f 

27i. ^ i 2 9<t. ^fiix-s. m 



Jtagl 1 7-C^U^pI1S7t(D^*^E3±lC^t>1± 

UTX^-vKSgPI 1 5«<Zf4^f-y1 1 3 £&ffi| 
SHBI-r-SCtlCfciJ. B\&it<Dm&tfiWmZ[Z-£o&o 

cr*. -kox, Jt&x-^iasan 2 si**- h?* 

*1 2 9lCiHe.tl-5o CttlCfcU. t=*1 2 9IC&* 

[0051] £*«jafln 2 7izii. x^-vftJffligfli 

1 5^e>©f-^, tS^x-^ftiSgB 1 2 5#£<DiHSl 

2j|ftJ8pgP1 0 2. Sg^ffl^Sl 1 7&tfX7 i -v$iJSPg|5 
1 1 SSrSJa-T'SClilC.fcU. U— tf»PX£!B1 0 0$ 
tt£$iJfl)-f-5. cfcoT. ±#©J©g|J1 2 7li=l>bfi- 

[0052] ;*ic. m 1 4 si/na 1 s^fflur. *nss 
nm<D&-\ Micft«u— tfapx73>s«:i(iwr-5). si 5 

li. CCDU'— !fiPX^;S*l>iW^-«>fc«)(D7P-5 l 1'- 

r-Tfc^, *PX>btg^#|1 «->'Ja>^x/N-C«><5o 

[0 0 5 3] £-1*. SPXttf^l <Dfti»i|jmi*fe£0^U 

l^T. iPX^m^l lCj?tbTSW/j:»SXI*i»1X©'>/«E 
ItjftftOU— tf3tL*^-r^U— tfTti^l 0 1 

t* (si on . ;^ic. »px*tm^n (Dii^^aijsr 
•5. nsroay^msz/spx^titti osifrm^sicu 

T. iPX>t=tm%ii ©z$A;£|p|£>i£i!)S£ifc£-r-S (Si 

0 3) . cnii. u— tf*Lrom7c^.p^pX)tt^i 
©rtgpicfig^-t+^fetoic. ipx«s*^ 1 ©a® 3 icte 
g-r^ u— tfjt L<omit^mmt u^jipx^^i 1 <o 

7icA^i$n^. 

[0 0 54] APIJFt^t) 1 £ u— tf iPX^M 1 0 0 OtE 

g^i 0 7iciss^--5. fi/t. s^ffl3tasi 1 7^e> 

^t&Jfe£5S£3-t±T»PX*t£^l *RSWr-5 (S 1 0 
5) „ MMtSWzWmtt?* > 5 *^iPX«Si% 1 
<D*®3*tifii^1 2 1 lC<fcU HM&f -5. CWJS^T 1 

-^lin^-^tosspi 2 5icjne»ti-5. u©mf 
—s'lzm-^^xmm^—S't&m^^ 2 5\t.m!kmitMi 

1 7(0pI^3tWlS*^a®3lC'egt-*ctp/J:m^7 ; - 

**m.m?z> (si 07) „ 

[0 0 5 5] CO^*T : -^liX7 1 -v$iJ^g|Jl 1 5IC 

x^-vM^gpi i si*. 

SlCUTZ«6X^-v 1 1 3*Z|*^rfi](0^i()$1±-5 

(si 09) . ctxiccfcy. sa^ffljtasi i 7<D«smyt 

2 5li^i^T : -^ICS•rfl^T, WWr^S^-r>5S:^tJ 
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©tt^H^-^li^ttMiSlgin 2 7 Z-frXsT^—* 1 

2 9 IZ^e-ft. CtllCct'Jt-^ 1 2 9 (CiflBrFS^-f 

> 5 tt>5©ffi:*:iIi®;&<S^<* n-5. 
[0056] ±<**j8iian 2 Ticii^to^^^^s 1 0 

3 T^s^n/^ag^-^A^nrfe y . c©# 

lAX^-v 1 1 3 led; U iPIfct&fcl 1 £ Z ic&iS 
2itZ> (S 1 1 1 ) . 

[0 0 5 7] ;*IC, U-lf JtS 1 0 1 A^b U-tf Jt L £ 
3B±S-tt"C\ U— tf Jt L £ini*t&!Bl 1 ©3t® 3 <DWm 
^^'T>5lcBaWt--5. tfJfeLW^.'SPIiJPI 

Z>4 >5lCj»p e fcplCXiiX7 i -vl 0 

yl 1 1 **ttai±T, ;§»*&3iI«£WISr?'5g7-f > 
5 IC»5«fc?IC*PXttil#M ©rt^lCjfcj£*--5 (SI 1 
3) „ -e-UT. JlQIfctg^ 1 $rW»^S^-<>5ICjtto 

TffiCf5C<!:lCj;y. toTttmn 1 *«Bfr* (SI 1 
5) o cniCtU, flpxfctf^ 1 *i/'j3>5=--yyic» 

SJ-f-5. 

[0058] ft 1 mo!)Mjii«Kw-r<&. ctircfctitf. 

-0 5IC8M*UTU*. f LT. XttX^-v 1 09* 
YiAX^-vl 1 1 £f£tJ)5-b!--5Ci:lCcfc'J- fetjSP 

*i9M*£7<r >5(cj»oT»»$i+Ti^-5. cnicct 
u. &H*i8 ma.!**??***. mM&WK. s 

*4li ©l*Jg&IC7Bfi)cUTl\-5. *PI>Pt^%WWBi^--5e 
Iff IC-R e. tMD&&tfi1b -5 <t .' *IQX*48ifc£lt8W/h 5 

jg^ii UTflJtt^S^-f > 5 lC»oTani»««1 1 SrSJ 

*C<tC«fcU. Jt«M/h*^-c»px»Si«si SflJSi-r 
*cii«T*5; cftlcfcU, JPX*JSi«l 1 ©it® 3 IC 

[0 0 5 9] */t, ft 1 «E<fc*ltf, DPX*tai«J.1 C£ 
Jt : f-i!ftiR*ec:51±-5^#T^O»PX»^%I1 ©rtSBlC 

>5KR8&tUTtv5. .tot, /W7.\s— ifftUiJOX 

fctfctti *»iflu flnxfctft'fej 1 was 3 u 

[0 0 6 0] Ja±KMLfcJ:5ICft1«lC«ttltf. »PX 
ttlfft 1 ©31® 3 ICWBrFS^-f > 5 *&tttUb?£a 



/t^->*«}Bfi8S+iTO**PXWft«l^>. ES^^i 

a® icfs^A-r *<JBfiJt stir i \-5*nx«*!|*i ico t \ 

Tt>B*T»*. ctoT. ftHW[CJ:*ltf. *PX*tfJ#1 

vzf. KMTsUX^vzfs »SH©S*ga) ©#S 

[0 0 6 1 ] ft 1 fllcfetltf. 1 ©S 

® 3<DW8H^7-f >5t*j8H4bm\(E>-C\ «J»r?S7 
•<>5©(1 (CCDitSli. «il(i¥3H*7x/\©iI^. ¥ 
aW7^:/<!:fc**l*RI±©MI»T**. ) */J\3<T 

emcefcu. -tt©3spx»tii«ji «»6ft««n* 

HiD D D(DS»*<i9x, §Sn D n©£i£1±£ft±£tt&C<t;&<T€r 
•5. 

[0 0 6 2] ft 1 «lc<fcfttf. flnX*f*%l 1 

BfJPXlCU-- tf3t£fflU-5©-£\ ^-f i^E > K * y * £ 
flH*fc7Vv>7\fcU *>*»IfciPl!fi^lB£>S:*. ffiJx 
If, 01 6IC^-r«fc5lctDBr^S7'f >5«<«»)a:JB« 
Tfe^Tt. ft 1 «lcd;+itfW»r»PX*tWfiE<h^-5. c 

ti e. © tttt ci it -s «t t> -a . 

•feiv. B1 7BU— !f*ai«««l»(Cfe{t*** 

cnii, tftti! 1 5, 17, 19*^ 

&ai**2ft/t = -P©U-tfJt£flPX»ft!|&1 OWgP(C« 

ftiKI 5, 1 7*»6©«-U— !f3tliiPX*tft1Sl 1 ©a® 
©**SIK***^ "»iR«»5B^r $ c-r * C <t A< 

WT?tt=0©U— tfJtSISI 5. 17, 1 9lCjcy*3tjS. 

[0 0 6 4] H1 8BU— tf3taSA<1I»tlC*3(t**IISfi 
JBfiS©ftl ffiJlcOI*«j©U— tfJiPI^iS*Btwr*«SC 
CCDffJtt. «»©U— tf3ta§2 3«t«IK7S 
7^ > 5 ICJttoT-?UlCieg$tl^H-p©7 l/-f3tiRaJ 
2 5, 2 7, 2 9^TOS. 71x^^31815 2 5, 2 
7, 2 9©#*lCfcUTBi;5iJlClEfi;**lfcU'-- tfJtjg 

toSPi) *Jf$fi£t--5o C©^JlC«tniSWilr^7-f> 
5C»-3T»tt©*JtjftPi, P2, • • • ^|s]ffi||Cjf*fiJc 
^-^C<!:d<T#-5©-C. JPIilS^iai±*1±*Ci*tT 
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#•5. C<D0"JTIi, iI3±T*otiJlBrfS7 

-< > 5 <tiS3S-r*^|o)lC U— if*** >-T-S> C <hT5fe!S 
^S£*t»?'Jl5)l5(Cff*fi£-r -5 C<h feplffi-f* So 
[0 0 6 5] [SB 2 0J] ;*IC. *H«SJfcf^cr;3S 2 0IJIC-P 

-5. CO«iJ-Cli. ttigjitfett*4<kUTL i Ta03^e> 
6*I*A«4 0 0 wmlgfDESi^'JiA (S«) £ 

[0 0 6 6] ^tfJlCffi-StfJUrggti. 01 4|C^U 
— tf*QI!£g1 OOM01 9. 02 OlCTF-rggA^ 
01 9SZ/0 2 Olc^-T^IMIC^^TiftW 
^"•5. Eiif>iA3 1 IJ. SJIffSiLTO'JiA 
•>-h (7-fA-A) 3 3 (C(*^$+lTO-5. CCD^x/N 
->-K3 3 (J. SMm^OjLJSZ 1 £«ffr-5ffliJcDB# 

^iAy- h 3 314. y->7)Vfc)V?Z 5 tzt*# 
<**IT. 0 7±lCtv h£*l-5. fcfc, 

^0 x/\ 3 1 14. 0 1 9 (cjjrS*l-5J:5lc. &lcW»r# 
H$n«^ife<@©JI«5 i /'{'f^5 1 <yy3 7£#*/TH 
3. Sffim^/W*^-;/:^ 7(4l2]g&g|5 3 9 £*fUTO 
•5. dCOIe]S&g|5 3 914. KmikTO 3 1 CDgE®lC& 
BEST^-f^y^a 7SlC»5)5Jc$nTfcy. 
0J8SB3 9(DP B 1lClim^(DFB^a (8 0(imig) WW, 
fi££ftT(A-5„ fcfc. 0 2 014. JEH^O x/\ 3 1 CD 
rtgPCD*lc3fcftg|5<t UTCD»/K<t£> 5 v 9 *SA 

[0 0 6 7] ;*IC. 02 1 ICS^UT. Wi2mizm%ft 

£itt*4<hfc-5}tigi@fifett*4 (31 2WcfcUTI4. L i T 
a 03^6>^-SJEm^^x/\3 1 ) CDttflftiR*#tt£;1iJ 
St* ( S 2 0 1 ) . ftHftiDmi4l4. ###gftl?£ffl 
t » -5 C <t IC cfc y -5 o ft RRHmtt 0f $ ft 

£<!:. -5-cDliJStS^lcS-rfOT. tZJK*tgitt*4(c*tUT 
SWS L < li?SiRcO'>/j:t^ficD U- If 3t L ^tU&tt--5 
U— tf3t35l 0 1 (S 2 0 3) „ m2^JlCfe 

OTI4. S*jS»RA^1 0 6 4 nmTfe5/'(;ua (P 
W) 8>CDY AG l^-lf^jg^tlTtA-S. CCOYAGU 
— !fl4. AJU*CD«yiIl,H;RS&#2 0 H iT*«. 
JI/XflSA* 6ns Tife U . /-0U;*X*JU#(4 3 0 0 m J T 

£;t. y agu— tf^e>aB**$n-s»u— tfjtLco 

[0 0 6 8] jfcic. tilffttftttttOJt 3 (S 
2 0 5). ttSrtttm*4cDJS3j&*3fl3££*l-5£. ^CDffl 

•5tt8r*t&W4cDiiS (I/— tfttLCDA**®) ^e>cOU 
-1fttLCD«#*5CDS:te3 (&8)M) (S2 
07). tf*L<D«6ft-£CD£{i« (^11) 14. ffl 



fcffJtt*4CDJ5£CD 1 / 2 CDfilCtSS 5**1-5. 
[0 0 6 9] 02 2 IC7F£*l5<fce>lC. HKKOU-lfJt 

ic<ty, myefflu>xi o sTmjt^tifcu— ifjtLco 

!63t.£QCDfiim£y*WBffttgrtW (lim^Ox/NS 

sm+coii^ ru— tfjtLco^^Tcozii 
77-/1 1 3C0^i6HxWK)t4Si«#4(0S^=III^ 
CDU— !f%L«Dft%£SMSJ <tlNpg8^fiXy^OC 

uTigssn-s. x-Y-ziuf-y (*s 

«S?i5flglC*HvCli, Xi^f-/1 0 9, Y&y^-v 

i i iwzi^t-yi i 3ic<fcymfi£;**<5) ±lz 
wimzn/twim-& i o 7 ic5FtuT^x/\->- h 3 3 ice 

#5ttfcWBfi*tgJtt*4£«M-r-5 (S 2 0 9) . tfJBfitt 

t. MfflXiii 1 7 4>&%«tU 
T. ««t]R?1 2-1 TOMtttSJRlcS^l^ U— tfJt 

(S21 1) . ccm a»ffl3tasi 1 7ic«fcoT?§ 

^n^EEmm^ ^iA3 1 CDiiBifggfe&igttat? 1 2 

1 ic<fcy«#u, m®T-*&mw\ 2 5^ 
ics^c\t» nmmxmi 1 7^e>ai*f^nfc3t^w»r 

3 0lMMftB€dfc£U xf-yMWii i 5 icaj^f 
S„ ^-vSiJWSPi i 5li, »«7"-^fttaSPl 2 5 

»*4©«a±lcJ(Sjja*tS«K. fJftto-SU— Sf3tL©*3l|t 
■5<te>ICZ$AX^-v1 1 3€:$IJffl-rS„ 

[o o 7 o] nmrnft^i i 7a»6ttmstut3t(D7*' 

(S213). CCTlis «JK)ttmW*4c0ll$&tXS»T 
miZttfoi^T tlfiz 1/ — tf3t L CO«3t^CD^t4S» 
«(tZ«X^-i?1 1 3«^-tf%L«9XMAMl=Sn 

$i+-5d;e>ic. ±**$ragn 27^7-vawi 1 
5icaj^(t^^i3iy, tt^A4C9n-&^7"-^«mv 

1 1 5«tZtt^x-v1 1 309»nttB«»J«r«. ± 

f-vl 1 3*U— tf3tLC05tf4^[SjlC^ift$1+-5C<!: 
lC«fctJ, U-1f^LCO»3t^CO«»f*ttl«*4cOF , 9g»'SCO 
El^STtS (S 2 1 5) . 
[0 0 71] U-1f^LC0mjt.#.C0Wafr*tm«3f4C0rtg|5 
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T-y 1 09atfYi^f-yl 1 1 £&»<*ti-<5 (S 

2i7), is-vat^-i o 1 tj^mmtsn^u— tf#i_ 

li. 02 2lCj*;*n5<fc?IC. WftfflU^Xl 0 5lC«fc 
(±idiU£:J:?[c. 8 0 Mm) iCBgti'ffim^^x/NS 

•SHJSggB 3 9 (OrBllCBfiEStlfcF^BilC L'— tf)t LAiBatt 

1 2 9T5t^U/«E»<e>U— tf3tL»<^$n-5C 
tlCfc-S. 

[0 0 7 2] CCT, WW>Ft^»*4lCg8*J5tl«U— tf 
tftLlt. *3fcfflU>Xl 0 5IC«fcy, 02 2lC^^tl* 
=fcplC. Ix^fii^Sx/NS 1 ©g|® (U— tf#L#Att 
■f-5®) ICjf5fiE$n^:lHlS8aJ3 giCU'— IfJtLA^W^ 

n&oftg-cieye^+x-s. c<z><fc?ic. isi&ai3 9icu 

— tf jt L A^*tSn/j:t\ftgT U— *ftft L &mK?Z> C 
£lC<fcy. tf*LX)<IiJSSg|5 3 9 lCAS4-r*©*K<* 
Ci«<t§. 0K93 9£U— fftLfrZUMTZZt 

[0 0 7 3] I/— tf 3t31 1 0 1 ^e>tiJS4$n75:U'— tftt 

<fc? lC*ft£"ti\ CVmitg. P U— tf3t LCDI 

OffimSi^xAS 1 <DrtgUICfclt-5»>t,^PS^-€-<D 
jfi^©*lcat/J^^^-v^figJglt9^}f*fiJc$n-5. C©i 

tr. (EEttx?£x/\3 1 ) (ommRz/m 

[0 0 7 4] SIC, 0 2 3~02 7|Cg^l\T. U— tf 
# L ©I6#,6 $ -ti-T <? 7 ^ £ JfcfiTT * * IC O I \ 

02 3 izjjiztiz>w6m?jmzvi<Dij)3mm 

»*4 3 2 (3tSi§1±«*4) CMH, WBr*t§M=t*4 3 2 
CDrt aifd L^— "tf 3t L W^Jt^ffigf -5 cfc P IC U— tf 3t 
LSrRattr-S Cilery. 02 4SC/02 5 IC^^+I-S 
<fc?lC, «8i*fg!***4 3 2 0rtgBICfc(t-5^3t^iS^ 
Oi5«©*lcai/K«c<5'7'y^^9A<)f5fi)t^n'5. * 
U-1f3tLO^Jt*A^--tfJtL<D3tl6lC^-r-5 

«JBr*tiitt*4 3 2©f|^;*ia]Dic£i*nJ--5<fcr>ic, u- 

[0 0 7 5] U— tfJtagl 0 1 7&>e>(*U— tf3tL*t/tJP 

^tticaiwsnscit^e.. u— - tfttL^afc-soii 

WBSttiitt*4 3 2©&I&£t7c>;tlf£, *^-.y^fHs&9 
li. 02 5 1^2*1-5 <fc?IC. WBff*tSm*4 3 2 <Dfl^ 

^(Sjdic^otu— tfyt L©^£i§g;&.5(,MiiajB»;!Ftm 

«*4 3 2<D^S!|jieiC>tt/SU/tr B 1KI^WUT^Sl05^7 
>>^^9X)^fi£$nT^< Ci:1C/«£-S. U— tfJtLO 



•5c<tic<fcy, 02 6 ic^$ti-5<te>c> ^^y-zmm 
9m<D®ffi&m< l-t, nmznz>t>^y2mm9<»®. 

^Ji^-rc-ttWtgT^-i.. £7t, U— !fttL(Dj£23 

iCcfcU. 02 7(c^^n«<fce>lC *7y£fflS90f. 
U— tfttL<Dj£S;*A&SlMittilrttSm*4 3 2<73&i6 

;*isk Ttzt>s>i'— *f*L<Dmyt&<D&m?}faiz%t^T 

N9 WfSLt<tlZ>#^-y2mt&9<D&) (DtSmit. U— tf 
JtL(DliiUiiL.«5a»S^WIS^«#4 3 2 (Xtt^T" 
-v&SlMiY&^-v 5 ) <Of£SW8g£>IHI£^k;* 

[0076] ±misfzmm<DV}ms*-?->iz7&^>T9^ 

•y^fSiS 9 (S.2.1 9) . WmtfiM-tlW 

tujiammmitmiz j: y aBrfctfctWrt. f* ic* ^ ^ 

^9A^fiE^tlfcg|5»lCJSS^$:*G^1±T; iJjSiMl! 
#*4<7>rtg|5 dgft.SStf^Ojfite) <D*.|Cff5fiSc2:ft;t* 

m9/)wmt<Hfiz<iLm-vv}mTz> (s 2 2 1 ) . 

[0 0 7 7] ;^|C. 0 2 8~0 3 2^#fi3bT. ^ISW 
^•^i EPiP IC <fc -5 W»r«^«if4© ®m iZ -z> I 

*-r, mm<DV)mst*->izm?T*5y#m®9WB 
mzHtzVimttmpm (Eiif>i/\3 1 > i*. >> 

Zf Z 5 (CgtfS£*"Ui'i7i/V>- h 3 3 lC(*ff ^ 

ttfctt£tTW®f£!g(CiHM;*tt&. WBrilgli. ftja«-r 
•SJcp/ct^^l^-V^^ 3 4. CCDqR^I^-V^^ 3 4#Jg 

^$n^?5?i/K>x (0^itr) . *m±--K^3 6 

—- Fjmm^&iz UTIJ. mKlXli;SJES?roT^^i 
X-^fflOSCi^T^-S. 02 8~03 2IC 

[0 0 7 8] 51S?'>i/\3 1 A<«)»r^lCiE^$n 

•5<t> 02 8ic^$n-5j;c>ic, ^-at-r-siis^t-f ^ 

?7^3 7 \Zttlfc-T2>iiLmtZWim^-V yi> 3 4 ^rifi^lt 
TIK. *&l\T* vt>3 4%ttm?Zl£nT/UXTy 

z?3 7 iz&&*L,<i*%m$i*rzvimT®s\7£>y%im 

*f^lft*-i±-5c:<!:lCcfcy. 02 9 ic^Sti-S^plc. i» 
3 4IC^S!-r-5ffS7=/W^5 1 ^X3 7 (JE 
«iR?9x/\3l) *i»«$ti--5. yH> 3 4 IC 

fl-si-r-sffimrA-fx^yXs 7 (jEm^^x/xs 

1) «:i»«^-ti--5<t. 03 0lC^$n-5<fc5tC. 

•>- y- 3 3<Dmm (stif^i/\3 1 X)<«*#$nzt® 

©Si®) mt^^uf^BM^^^yZf^ 7izttfo 
■fz>®m.[zliaE.--\ ! -)\,3 6^ifi$i±-5). 

[0 0 7 9] tinE.— - 3 6 tfO x/v>- h 3 3 

®ic^^ux^e.Micina^-K;u3 ez&mzttz 
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T. *7y*1$ig&9#^£nTO£9x/\^ttlC/£2> 
•fc'J. EES^">x/\3 Hi. 03 1 lC^5+X-5«fcp 
1 J^Stf-JK^+lSCtlCfc*. fcfc. 9x/v>-h3 3 

[0 0 8 0] ESxV\*-f;*.^;/;/3 7jME«St^"5x/\ 

3 i ^e>»st$n-5<fci»?i^^u/^3 4ac/»ajE--K 

;U 3 6 £ 9 x/V>- h 3 3 ^Sltt-S^A iC&l&St* 
-5. flftSl^i";/^ 4&^BJE--K;U3 6J&*&»-r-5 

3 4|d»*bTt\-50D-C. 0 3 2 lC^$n^«fc5-(C. -5 
xA->- h3 3^e>S8^tl-5c:tlC/j:f.„ C<E><b#, 0 

-^03 2 ^^EPB^rifiJlCiHtJ . »5S8$tlTi»?l5 1 i"> 
^ 3 4lC?fiSL/TU^JE®7 :: -'W^f : -->^'3 7 9x 
/\->-h3 3lC«J#$nTlN«ffim^^x/N3 1 
®) <t£'f*>X7-SUi»UTO-5. fcfc. >f*>17 
-8»©ft*>UlC. i«?l^*^(tT. ^^qR?ir-S 

c<fc-c«iBr»s8t^nfcaEmT : >'N''r^f L >y3 7Mei 

^ 9 tt/iWKftt&^lctt LT 

[0 0 8 1] Ctf>J;5lC, 5B2«Ci3l\-Ctt. ^tfflU- 

>xio5ic«fey. u— tfjtasi o 1 ^f,ai*t5nti/ 
/N3 1) <Drtgpic&s-r-5<fc?)ic*jtt- ^ctT. myt 

*lCl»/Jv/j:^7->i>^9*<^fiR$tl-5. fUT. Jfcfig 

fc@4&Tffi< ftffiiStttt*4li, ft2ii@14# 
»4ro)tf«S«gb < iitt?niettttttic £ y jBeE^n 
/t^^^^^9(C»oT«WT$n-5WT. WKW^fS] 

£-5„ ^-fi' : E>K*->^lC e fc^^-r->>^lCj± 



i^tEi*:*., cne><D*£3i. ».2«ic«fcn«. n«> 

Tg^moiSW ICft&i!1*fett*4£«JISr-r -5 C <!: X><T?£ 
[0 0 8 2] $>i s %3M*2lEPJ!lPXIi3§il^fciflC e fc 

y«»i«m«#4rticjEE^*±i;$-ti--g>ciicj:y. man 

*tlfc^7<>^^9*fiR^3ct±TdtSjS14»*4 GES 

9 (DGLWizTKmmvkttm£wmizwm? z z.ttn 

[00 8 3] St. liQK—-F)\,3 6 £8H\Tft2!j&14 
#*4 (EilffiAS 1 ) izfoti&toX%Zi:lz£ 
U. f ^->^^HE9«:J5)cS$1±T^Sjitt«*4«:WBTb 
TOStfJT, JF2j££tt7t^-;/^ia9tfMag{CTft2S 

i§tt»*4$r j: y -jusii icwarr s c <t -s „ 

[0 0 8 4] ^(BtODIslSSSP 3 9#flS*£;**lJiEm 

ifCi/\3 1 (ft2ig14tt*4) *#Etx/U^xy 
^3 7*lc«JBr#»-r*«^ SiftfflU^Xl 0 5(Ccfc 

u. fss-r-5inssa5 3 swMicjBfigstifcrawicEtf* 
x/\sp«-©rtgpc^3tjSA*tisar 5 ic u— yft l s 

asgp 3 9wKic^fi£$n^:F B isic»eg(cfcoT. 

[0 0& 5] tfc, ft8i§14tt*4 (E*ft?9x/\3 
^KS-ti-SCtJC^y, ^^>^^9A<«^.<D^i!) 

i»i«Stt/>*<fcy-eiai±UT. WBff©;*iR)$iji»£«fcy- 

€ left P C £ ^X* $ -5 . 
[0 0 8 6] *>t. S2eiJlC*5CNTIi. %St»<*A<l5i 

[0 0 8 7] *>t. m2«iiJ|CfcC\Tli. 5<tHgB 

^^9) cDjfjfig^u— *fiftnz&z>$mmujnzTm 

5fc»SB (^7yf«i«9) (OJBfiR^U— tf3tLlc<fc.S#N 

BJrUmv 5tSiStt»if4*l3jyife< J;p/«cWBr/t^-> 

mftlsfc.&2mizmmztiZ>b<D-i?l*tj:< . 
fc<tx.ll 3t2ij@t40*4(iJES^'?xn3 i icpg^tt 

IV, U— tf3taSl 0 1 t>. WBi-r-53t2iiS14»i|!403tia 
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CtllcSR^+l-Sfc©-?!;*^. fctx.ll I'— tfft 
ill 0 1 «tUTaS®/^UXU— tfJtSi (fcixll 7i 

Ah# (f s) u— y> ^ffluscir, mvimmit 
«»; *> tzmmmmtomtzi m ut^ ^ v <? 9 

ti- -5 C < ftiSi614tt*4£ttHSr*- -5 C «h #-Ci* 

•5. 

[0 08 8] Sfc tfiPXilgl 0 OlCfclvTT. Z 

7*-*^.l@^^7p<l:^>lcbT^^•f)»<. c*i(cgge>*i 

|Sj ic&ld;* c <fc ic <fc y 7 * - ft *!@SI£fi ? «fc ? ic 
UTt><fclV, 

[0 0 8 9] Ix— tf JjPXgg 1 OOlCfcOT, flfi 
MCDlJIKA^-VICUfc^oTXfi^^-v 1 0 9M 
YiA^T^-v 1 1 1 *^S!|-r-5J;p|CUTlN-S^ ctl 
lCRge>*l3C<!:fc<. lx-tf3tLS:RlTll<Dl3Jffii/t^-> 
icb/t^oT^S^-SJcp lCbT=&J;l\ 

[0 0 9 0] Sfc, flfiSI^-fry* 3 4lCffm^'?x/\ 
3 1 IC. jbPffn- HUU3 6lC<fcyffmi!i 

=f-*3Lt\3 1 £«Jfflrr-5J;p|;:L.TO-5#. cfticRi<b 
n-5C<!:fc<, JPJI-- H;U3 6 iCfcU/im^^x/N 
3 1 £WBrU>5:&lc. ttBJftt&snfcJEBTvW:*? 1 -;/ 
^3 7«-HR?l5 L i"y^3 4|Cl»«$-ti-5J;c)|CUTt)J; 

116313^ 3 4lCJEm^^x/N3 1 £qft 

g^tt-fc&ic iraiE— -k;u3 6 ic^yfiESSi^f x/\ 

3 1 £W®rf-5 CilCtU, WSr^gl^nfcBEm^/N'-Y 

[0 0 9 1 ] JMfcjR^I 2 1 <hUT*JH8ffi©t 

7*-^i7.iaS«rff 5>CtA<T#-5. Ctf>J§^ICli. y 
•<4>P-f 1 0 3£ffiO-5fttay lC/\-:7 = 7 

d©A-7£^-<t.l^-+f3t5Sl 0 1 iCDPel 

icu— tfjtasi o 1 ^<Dmimztom-tz>&.ot£it^m 

mm&'frofizttXD \s-1fX L (c<fc U WBJt*ttJtt*4lc* f ;* 

7^--*^.i@SB#icU'— tfitai 
fi£wfc«b©tB^«fc y "feffiux^i^-ffiiciSJEc.^;^ 

[0 0 9 2] m2<J<J(DS.-S^e»*fgWcD^*lUTICl« 

[0 0 9 3] *^Wlc^^j»t2lj@tt«if4cDW»r^;£IJ. 

i§1±m4©rt^lC{&Mr<SJ:?lCl6ttU tt2ii!tttt*4 
SPIC *5 1 1 %> mX&RZfi *<DK®<DZt- (C?fc«gP£ JfjfiS 
£t*£&Hg|9l$fi!cI*I<h, ffJricSnfc&agBroffiglCT 



*?£liinc&3ftj2iattttm)iJJBT;£ 
efeSgBJBJffiXSlCfcUT. U— tf 3t<D»3tA5A< 

^C<tt. 3t2lig1±«*4<Drtgmcfc(t-5m3t.'SS^CD 
jfie?<D*lC&Hgfl;Wfjfi)tS*l-5. WHISTI*, JBfiK;* 

nfcefcMguwttgicTjtsiStt^d^Bi^n^ c <t ic 
&y. f6M#Si*!>T«<. y>r->>^<g. *yt;>f 

»TiS<fc£. ftgi@l5fc#*4li. JtsfiKS+ifc&K 

U W»r^|o1©©Jffll*§:Slc?TPC<t:^T^-5. 
^'T1' : E>K* v^lCcfc-S^-f ->>^ICJ±UT. y^f-> 

.5. cne.©ei> #58W icj: tu*, mst>x^-mB.-om 

[0 0 9 4] *^WIc<l^3tSil14»*4WWfflr^ 

"C<D K ^ -< y a -tr C -5. 
[0 0 9 5] *fc. *SIWlC«-5Jtffijatt«*4©«J»f^ 
iilCfe^Tli. gfeSgPOJBfiE*<U— !f3tlC<tS^Sfi4*P 
XICTlUl^n^fciO. ?S3RW«*I5CDJ:5IC^-1'^> 

K^^^icts^-ov^ictsitsyu- K^wxtt, 

35^«gt|©rae*^C«c<i:l±/j:o. *fc. *^Wlc 
0g•53tSiltt«*4<D^J)8l^^;^IC*3C^TIi> ±JdiUfc«fcp 
icefeKgpo Jf*fi£*< U — tf ft ic <fc 3 ^iSMJiPX (CTHilS 
n-5fc», 3feSjS14»i|!4*^lcW8lrU/«Et\. 3tSi@14 
«il4*«)yife< t kp^:Wffir/t^->|cjttoT. ftSiMft 

[0 0 9 6] ftSiittW^lCli. «ifc(OlH]SSgP*< 

Jf$fi£5tlTfcy, 5ft®gP}f5fiEXSlc*5C\T. BUTT -SB 
SSgU<0 r B 1 IC Jf5fi£ 2 tlfc Fb^ icBg ^JtSilltW^a?^© 

aHcSttj±uw&@-r-5«fce>icu-- tfjt^»ftu> ^«gu 

(Cli, B$S-r-5l2l«§g|J(DF B 1ICJBfi)c$n/tr B 1f®<7)fig(C*3 
l^Ts ft2jltt«*4$:«IIICWSit--SC:<l:^T€?-5 < , 
[0 0 9 7] *fc. *Sg|5»$fi£xeiC*30T. ttjSiEtt 

«*4icu— tfft^fsw-r-sii^ic. maspicu— 
*4icu— tfjt^saw-r^ii^ic. HssaJicu— tfft^ea 

■tfft*<lHl8Sg|5lcA&*r-5(0*Efi<C<t^-C^. ESSSR* 
[0 0 9 8] %tz, KKgPJBfiJtXHlCfcUT. ^3t*<£ 

u— tf ytox&it&m-r •5^iaiic^ii!i$-t±« c <t ic j; 
u. %»sp**3t*©^K^[ni(c»oTai^e«jic^fi£t- 

^CtiWSLO. CCD«fcp|C. afeMSPJBfiRXglCfcIN 
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-5. 

[0 0 9 9] *^WlC^-5JtSiltt«#4(D«»i^^(±. 
<Dtomzt${+&mft&&Zfi J £<D£:®<Dfr\Z<7^yi>$:m. 

mizTxm®te*m£wmi-%wmT.m£. «sx.t^ 

[0 1 0 0] *56Wlc^^3tSi®tt«*4©W»i*;*-C 
14. *^y*JBj£XfI(Cfclvr. \s-1fft<Dm*&t)W 

oi&mofrizt^yfiffBinztiz. wbjtxh-ci4. m 

fi££ tl/t O z> v Z <D{4S ICT ft3iIt!fe#*4#W®r 3 
CtlCfcy. flIii!)«I»Tfi<. ^->>^«. ^y 

<d>#&z>\.mvmwm-?<D<7 ^ pub 

i4t)StoT<fi</«E-5. ft2l>It!fe»*4l4. ft&iStfe 

m<ft±L. wm*fa<D&m$:®mzfiz>z\ttf-cg 

•So ^i^VKa^lCJ^^i^^lCttU 
T. ->>^i|i*'h$<^--5Ci^'C€?. 1 OOftg 

#WfjE<fc>5:-5. ctie.<C«S. *36iElcJ;m4. 
S^moiglJJ lcy£2|jai±«if4^WBr-r-5 c t^-c* -5. 
[0101] *36Wlc^SJtSi@14«*4(0«J»t^ 
&IC&OTI4. ^a»f*X)<ia<i:A/<t*/j:lxfe«e); 3§ffi8M* 

[0 1 0 2] *^WIC^«.3tSiiitt0*4OW»T^ 
&lci3l\TI4. *5y*»»W«U- tfftlC«fc.5#J£«l 
J)nXICTfgIJ!£*t-3fc«>. StSfeOSffiOJ^lC^-f-^ 

<fe 5. IC * 5 y * © u — tf ft IC «t -5 MSMttl X IC T 
JU9ldtl«£:». ftSi@tt«*4«:^lcW»iU/«ClV ft 

mm&ttw&v)vttL< £?uv}m/**->iz%tz>T. ft 

[0 1 0 3] tfJBffXillCfclvr. JBfiJt£ft/£*7 

y * SrtfcH 3 1+5 C i: IC <fc y ft&i§1*fe$ffi£1?JBJT-r * C 
<fc##£l/lV, CKDiplC. WBrXUlcfcOT. JKfiK;* 
n>t * 5 y * £ fiSR 5 C <h IC <fc U ft2liStt»*4* « 
Wrsctlctu. JEfiKStlfcf ^y^OffiBICTftS 



i@tt«if4S:«illlCi3J»r-r* C <!:«<-?««. 
[0 1 0 4] tfJKXillCfcUT. »ffig|50*ffl 

IV ftSiBtt«»4lcjt5^*jPA*c:<!:lc«fcy,, tf^vtf 

CCDcfcplC. WttXHlCfcOT, ifJEg|i*t£/mv ftS 

■tiTftSj@tt«*4*«)Sft-r-5c<tlcJ;y. ^ 
glCTfti§iai5fctt#4£ct y -HJinicwwr-sc <t^T 

[0 10 5] *^WIC«5ftSi@tt«#4WWSrilg(i, 
U— !fft3il<!:. ftSi@tt«*4^^J#-r-5«^^iat. i< 

— tfftiSA^aittsn/tu— tfftS:. t<Dmtft^itm 

iltt#*4©rt8Blc<ag-r-5 <fc 5 IdgftS-t+Sft^iii^ 
<!:. ftSiltt«*4CDrtg|JIC*3lt5U— tfftW^ft^StX 
iCjfcfiJtJ* ft/t£&RgP<D&MlCTft£ilt!fett 

-5. 

[0 1 0 6] 2|s:^WIC^-5ft2ljai4«*4(DlJ)Bi^-e 
(4. ft^jg^lCfcy. Lx-ifft<D*ft**<ftSiltt«*4 
©rtSPlcttg-r-SJ; p ic U— !f ft^ftStiS c it, 
fti3iS1*fe*t*4co 1*9 95 IC *$ It -5 mft.<£»a;-E-© jfi«l CD* IC 

*4©rtgPICt3l+5 U— !fft<Dmft^S^-5-©jfifil<D*lC 
Jf5fi!c$n-5%SgP«Z)egT-ftSiS14*t*4*«J»r^--S© 

-c. ftsiitt«*4ii. mf$.zt\K.&wmz%tr>Tmmz 

14. SSSgfflC^oTWSf^n-ScDf. WffirW^lfiJ^tt 
A<|Sj±b. WSr^roSiJ^^SaicirpCt^-C^-S. 
y>T-\' ; E>h i *>>^lCJ:-5y'r->>^lcl:bLT. 

t>w»f ^ nfeftSiii±«*4©ia«:is^>-r c <t 

Soii«)lcftSjl14W*4*«)»i-r-5 C t^T#€>„ 
[0 1 0 7] Sfc. ^^Ic^-SftSiitttt^WBiil 
g|c*3t\TI4. «a*»<**ns<t^<^:^:^^fe^^). %St»<* 

[0 1 0 8] *^WIC^-5ft3|j@i4tt*4WW»r^ 
B IC S3 1 \T 14. KKSB^ U — !f ft IC <fc ^^SfMiilDX ICT 

»5fiE$n*^». ae^coaiecDjcpicy^ir^vK^y 
fiz&zy-i •>>#iztsif%7u- Fomxte. 
mm<Dfsimtf£.£2>z:n3.t£<.\. s^. ^jg^icfig^ft 

SiS14*tsf4<7)«)lli^Mlc*3lNTI4. ±a>Ufecfce>lcKS 
!fftlcJ;5#^fi4J!iDXlCTJfSfi£3nSfc«6, ft 
Sjl1^»^f4$^IC^?J©^U/<i:^,^. ftaig1£#*4£tJjyft 
< J;p^i«Br/t^->lc»^T. ftSjltt«*4^«JBtr 
SCl<t^ol^T*S. 

[0 1 0 9] ^WIC^§ftSiitt«i|!40«I»rSIBI4. 
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— tftrtMfrZliimZtlfiils— ifft^. -€-<D^3t.*.A<JtS 

*<Dft&(Dfr IC mm 5 +1 -5 ^ ^ ^ £/£f| $ ttTltmi® 

[0 1 1 0] *^lC^^3tSj@tt«*4<D«)WfSgT 
©rtSBICttg^-SJ: 2> IC U— !f jbMUESftS C«tT, 
*4©3t^ L < li Jt^W$6^JKii(0 U # I \fil*S 
*IC^<y^#JBj3c2tl-5><, fit. Wffii^S^ 3tS 

U < liJt^WJ&^^lCck U Jf$fiJc$tl/t * z> v <? 
^-f->>^«. 5=-y bf>^£>-SI.\|±tt*4it0T l OD 

Bfftf>:tf|p)£S15fe#|fil±U «J»i77lS](D$iJffll*SBlC?TP 
CtA^T^-S. y^f-f^ V-t>yS?\ZXLZ>#>(~s 

>^icttux. ^->>^iffi*/h$<-r-sc<t^-e$. 

[0 1 1 1 ] *&WtZ&Z>ftmmiittW<DV)Wim 
MlCfclvCli. fSB«»<*;<m<fc^<»:V«j:(,\£:«>, fgfflSK* 

t© k ^ -r zf a -txitzmmTz c t Wvz a, 

[0 112] *»^(C^€>«:Si@14«if4cDWair^ 
MIcfcOTti. ^5y^l/- tfttlcJc-SIElgfiMjpxic 

^ * tfftlc <fc&#Elg&flPXfCTff5lK;*ft-5£: 
<t>, 7t3i®14tt!l4£5S±lc«iajrU/«i:lv 7tSi@tt«#4«: 
fljySK <fc5&W»r/'^->lC;GoT, 3t3i@t£#*4£ 

[0 1 1 3] WBS^fSli. ft2!ig14#*4lCj5fc7j£ 

c<D<fc5(c. w&^m&ftmmttttnizfctiztmTz 

tzUXDtt&.&ttttT&Z.tiZ&V, Z\<DW&m*\Z&. 
U 3fcjSiE14***4lcj£*)£EP)!lP UT^ ^ y ■S-fiSR$-ti--5 
CfcdfnTtEt&y. ^/S:*ft£:^-;/^<ZHag|C;teUT 



[0 1 14] Zft. 7tSi@14«*4«. -£-(Oa0lC*tgttf) 
myt?Z>z.£ff&$.H\ ccDcfcplctgfiEUfcii^r, PS 

s■r•5lH]^sa^roslcfl5fig^nfcr B 1Ei<ofi^glc*3l^T. ?t 
[oi i 5] Tt^^-ii. msssuicu— tfjtA^Ba 

&mz*M-fZ>0$:m<Z\£WT'Z. 0g&gB$:U — !f3t 

[oi 1 6] «*i(s*u— tf3t©yei4t35^-r-s> 
*mz®mz&zitify<»mitsMm^®.$:mzmx.TK\ 

^<t3SMt--5^|S||C^|)!)$-t±«fe»<0*7t,^»)^IS* 

sEicti^^ciicfcy. ^7-y^^3t^co^i6^ia]ic 
^■pT^wicjfSfig-r-sct^pitgi^y. 
ft£tta««ty-BiSii±uT. wsrro^isjsija^Jcy-B 

g^lCfTPCt^T^-Sc 
[0 117] 

[^^©^] 

[0 1 1 8] *&mz%&U— !fSPI^IC<fctllf. SO 

x*tm#i<D*sici§Bt^«i6?r^^7-f >*&«.njt*m 

•5. «toT. *PI*t^«:U)»r-rsci:ICj;yftiS!$tl 

mmmom^mm) w*ssy-^»^it^isj±^-t±-5c 

[@M(Dffi¥/<£^] 

[01 ] *Sy6JKSflC&S U— tfSPI^SICtoTU- 
■tf*PI*05)!)OI*t^©¥®ETfc-5. 
[0 2] 01 iCTF-ragifctSM^W I i - l l |glc»ofc 

[0 3] *HSE^IC#SU— tfiPXS-jilCj;^!^— 
AOI&WAPItt&!0KD¥®0T&-5. 

[0 4] 0 3 ic^-ripx*t^<D I V - I VJ^lCittofc 
airS0-Cfe-5„ 

[0 5] 0 3lC^-r*flI^!|*l<OV-VS§lC»ofelflB 
0-C&-5. 

[0 6] *SISSJfJ^lc^-5U— tfiPX^;*ICj;oTWBJi 
5tl/t*PX5bt^#lO2Fa0T*-S) < , 
[0 7 ] *HS6ff^lc«-5U— tfAPX^(Cfclt-5Bt# 

[0 8 ] *nmmmizmz> is—finxu&om 1 xmc 

*5lt-5SPX*t^#|©»i®0T*-5. 
[0 9] *HJ6^BIIC<1«,U— tf*PX^;*©fg2XSlC 
I* & AOXtt&i&WBrS 0T& -5 . 
[01 0] *Hffl|ff5figlCil« U— tf*PI^©m 3 Ii 
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[011] *HSSJBSIIC^-5U— tf»0X^>i©H4I|§ 
[01 2] *HS6JBSglc«*U-ifiDX^;*lC<fcUWW 
£0T&<5>„ 

[013] *mmBmizmzi>- vmn^miztsit^u 
[^14] ^nasranwis 1 mizmzu— tfsnx^ic 

<£fflT#-5 lx— tf*DXilM(D«lBS8ifiE0r*S. 
[015] *H)5S?g«gWS 1 WC^-S U— !f J!lPX?j&£ 

[016] *HJ6Jf*^(0S'l Wcfii&U— !fi)PX^;£(c 
<fc y iJIBf BTfl6/j:/t^ - >^SiWt--2.fetocD*PX*=tm^ 
s F®0T*-So 

[017] — tfJt3S^aiCiit--5*HJ6Ji5^<7)m 1 
WIC«€> U— tf*PX3j;i4|(iWr-5^5t0Tfc-5. 

[018] U— tf3taSA^»lcli-r-5*HJE^©m 1 
Wcfii&ffetf) U— !f *PX^;S*§iWr«^iC0T*-S. 

[019] *HS5JB^<0^2^iJ(c*3l^ £x/\->-h 

i;:«»*;tifctt«©E«*^ ■> i/\£j*-r«B&¥®0-Tr 

[0 2 0] *H«6JB^om2ffiJlC*30T. 9x/v>-h- 

[02 1] *HJSJf$fig<D^2ffiJlc^-S«J»r^iS«-UiW-r 
Sfc»©7Q-5 L t-l>T*.5. 

[02 2] *HJ6JB^<0^2ffiJIC^-5W»r^;SlcJ;U U 
— !f 5t #B9ft £ tlT I \ -5 JtSiStt«*4© Br® -5. 

[02 3] *H«S?BHlOlg2CTlc^§WB(T^ICcfcy U 



— !f3tAifHS4$tlfc3tS)§tt«*4<D¥®0-r , &-5„ 
[02 4] 023 (C^-r3tSjl14*t*40 XX I V - X X 

1 VjglCitto*:Br®0-C&-5. 

[02 5] 02 3 IC^f ftjgiai40*4<Z)X X V - X X V 

[0 2 6] *tt/5<Df£»))gg£j!.< L,fci§£lCfctf-£0 

2 3 IC^-T«:2j§14«*4<7)X X V - X X VJglCj&ofcBfi 
®0t?*-5o 

[0 2 7] ^3t^<D^»3g^$eic:il< UAcii^lCfe 
IUi2 3IC^t-3t2lii14«*4C0XXV-XXV^IC» 
o>tBr®0T*-5. 

[0 2 8] *HSSH^(Om2CJlC^*«lBi^;S©^1 X 
H^^-rffiSm^^ x/\H©»iS0T**-So 
[02 9] *HS6ff$SI(Om2 0iJIC^^W»f^;S(Dm2X 

[0 3 0] *H«SJB^CDm2«iJlc^^U]»r^;ScD^3X 

[03 1] *nmmm<nwizm[z%z,v)m-F;m<r>'m4jL 

Hm^m-TSMM^O x/\f?<D»i®0-r£>-5. 

[03 2] *HSSff5!l(OS2fiJ|C#Si3]Bf^;icD^5X 
H^^-rJEm^^ x/M|o?grS0T*-5. 

[ft^tDStW] 

i • • • apx*t^#i. 3 • • • mm. 5 • • • tnsr^s 

7-f>. 7 • • -eMISSiS, 9 • • ■ *7y*«tt. 1 

1 • • • ->'ja>2x/v 1 3 • • • jgaiiaa^. 1 

5, 17, 19, 23 - • ■ U— tfttiCIv 2 5, 2 7, 
29- • • 7U>fttj£|gR. 31 • • -JE^JSi^Sx/V 

3 7 • ■ ■Etr/W^fj'^ 1 00 • • • U— tfiP 
X=£g. 1 0 1 • • • iftfcSL 1 0 5 • • • 
1^>X, 1 0 9 - • • XiX7-A 1 1 1 • • • YtA 
^=r-i>. 1 1 3 • ■ • Z&X.T-'J. P • • 
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11 5] 
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AXSBS K S21 1 
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®iBi*i&*mi*i&izmit&mwmT K ^S215 



gfg<p*a»f/<»— i/wag->^^^fig%T | -^S219 



i 
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(51) Int. CI. 7 

H 0 1 L 21/301 
// B2 3K 101:40 
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B 2 3 K 101:40 
H 0 1 L 21/78 
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(72)36*8* rttij IB F*-A(##) 

nraiim v mmifPiii26#tte<Di 
(72)5iw# ftxea a* 

#H»iRI»m m»Bl1 1 26§«i(Z> 1 



3C069 AA01 BA08 BC01 CA05 CA06 

CA11 EA01 EA02 
4E068 AE00 CA02 CA03 CA09 CA11 

CB10 CD08 CE01 DA11 DB13 
4G015 FA06 FB01 FB03 FC14 



